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ABSTRACT 
 
BACKGROUND: Extratemporal lobe epilepsy surgery remains a diagnostic and therapeutic 
challenge. Scalp electroencephalogram (EEG) correlates, clinical semiology, and imaging 
findings are often ambiguous or difficult to interpret, necessitating the need for invasive 
recordings. This is particularly true for those extratemporal lobe epilepsy cases in which seizures 
develop from the midline.  
OBJECTIVE: To examine the clinical features and surgical strategies in mesial extratemporal 
lobe epilepsy. 
METHODS: A retrospective study reviewing clinical and surgical characteristics was conducted 
in 30 patients who underwent epilepsy surgery in mesial extratemporal areas at our institution 
between 1991 and 2011. 
RESULTS: Although the location of the epileptogenic zone was associated with specific seizure 
types, semiology proved to be heterogeneous. Although scalp EEG offered a good lateralizing 
value, it was poor in localizing the epileptogenic zone, necessitating a frequent need for invasive 
EEG recordings.  
CONCLUSION: Surgical resections in mesial extratemporal regions were found to be safe and 
resulted in satisfactory seizure outcomes. 
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 Extratemporal lobe epilepsy (ETLE) makes up a heterogeneous entity with a less 
favorable surgical outcome compared with temporal lobe epilepsy.1,2 Although many authors 
reported on frontal, parietal, or occipital epilepsy surgery,3-9 we aimed to specifically describe 
epilepsy surgery of the mesial extratemporal cortex, as seizures originating from the mesial 
extratemporal cortex are usually difficult to localize, require the need for stereo-
electroencephalography (SEEG) exploration, and resective surgery can be technically 
challenging. We discuss the particular diagnostic and therapeutic challenges in these cases.  
 Anatomically, the mesial cortex contains limbic cortex (cingulate gyrus) and frontal 
(subcallosal cortex, supplementary motor area [SMA], pre-SMA, and prefrontal cortex), central 
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(paracentral lobule), parietal (precuneus), and occipital neocortex. This anatomical and 
functional diversity results in a very heterogeneous semiology including a plethora of auras and a 
wide spectrum of ictal signs. For example, frontomesial epilepsy semiology can range from 
frontal absence seizures over automotor seizures to different types of hypermotor seizures.10-12 
A wide variety of ictal signs combined with a poor localizing value of scalp 
electroencephalogram (EEG)13 makes the diagnosis of mesial parasagittal epilepsy particularly 
challenging. The EEG signal can be highly variable, and while midline EEG manifestations (eg, 
rhythmical midline theta, vertex spikes) are seen, they can be easily missed by surface electrodes 
resulting in frequent secondary bilateral synchrony.14-16 Moreover, due to rapid propagation to 
other brain areas, both EEG and clinical symptoms can be misleading,17 whereas movement 
artifacts can furthermore contaminate the ictal EEG. A precise delineation of the epileptogenic 
zone (EZ) on the other hand plays an essential role in obtaining a good surgical outcome. 
Because both clinical and surface EEG signs can be nonlocalizing or false localizing, frequent 
invasive EEG recordings18 are needed, even more so for tailoring resections in cryptogenic or 
magnetic resonance image (MRI)-negative cases.19,20  
Parasagittal cortical removal also presents a surgical challenge, due to its often arduous 
accessibility and close proximity to eloquent areas (primary visual and sensorimotor cortex). 
Preoperative and intraoperative neuromonitoring can be important tools in guiding resections. 
Surgical morbidity can usually be anticipated as often reversible (eg, SMA syndrome) or often 
irreversible (primary sensorimotor and visual cortex) and has to be taken into account and 
discussed with the individual patient. Specific surgical difficulties are furthermore related to the 
interhemispheric approach, the location and extent of the resections, and, in particular, the 
relation to the vascular anatomy when dealing with draining veins.  
In this particularly challenging group of patients with a presumed EZ located solely in the 
mesial extratemporal areas and in whom resective surgery was performed, we report on the 
clinical semiology, and the surface EEG and depth EEG patterns. Surgical strategies are 
discussed and postoperative and clinical outcomes are reported.  
 
METHODS  
Study Design and Preoperative Evaluations 
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 From a prospectively compiled database, we retrospectively studied consecutive epilepsy 
surgery cases performed at Grenoble University Hospital during a 21-year period from January 
1991 through December 2011. Surgical candidates with drug-resistant incapacitating seizures for 
a minimum period of 2 years who underwent one or more resective procedures in mesial 
extratemporal brain structures were included. Seizure semiology was reviewed and classified 
according to Luders et al.21 
MRIs with and without contrast, electroencephalography (EEG), and video-EEG 
monitoring were performed as part of the preoperative workup. This workup also included 
neuropsychological testing and visual field testing when needed. Selected patients received 
functional magnetic resonance imaging (fMRI) or specific neuronuclear investigations (positron 
emission tomography [PET], single photon emission computed tomography [SPECT]). We only 
included patients in whom a pure mesial extratemporal resection was performed. This inclusion 
was based on a thorough revision of all operative reports. The surgeries involved the 
frontomesial area (mesial superior frontal gyrus [F1]: SMA, pre-SMA, and mesial prefrontal 
cortex), the central area (paracentral lobule), the mesial parietal cortex (precuneus), the cingulate 
cortex (anterior and posterior cingulate gyrus), and the mesial occipital cortex (cuneus, lingual 
gyrus). Resections including the orbitofrontal cortex and mesial surgeries associated with 
resections in other brain areas (eg, mesial and lateral cortical resections) were excluded based on 
operative reports and postoperative imaging. Patients who underwent thermocoagulation without 
resection22 were also excluded. The studied group involved MRI nonlesional cases and so-called 
classic epileptogenic lesions (mostly malformations of cortical development [MCD]23 and glial 
scars).  
Invasive EEG recordings were performed when clinical, EEG, and imaging data were 
insufficient to clearly define the EZ, or when findings were contradictory. In such cases, 
intracerebral electrodes were stereotactically implanted based on the specific a priori clinical 
working hypothesis. Depth electrodes had a 0.8 mm diameter and were comprised of 5-18 leads 
of 2 mm length positioned 1.5 mm apart (Dixi, Besançon, France). Stereo-
electroencephalography (SEEG) was performed according to the method described by Talairach 
and Bancaud24 and applied since as a routine at our institution.25,26 
 
Surgical Data and Postoperative Evaluations 
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Surgical reports on all resective procedures were carefully analyzed regarding the 
surgical approach, the technique, as well as perioperative and postoperative morbidity. Epilepsy 
outcome was classified according to the Engel scale.27 H  istopathological data were reviewed to 
include malformations of cortical development and glial scars; malignant brain tumors were 
excluded. Focal cortical dysplasia (FCD) was classified according to the recent International 
League Against Epilepsy (ILAE) classification system.28 
 
RESULTS 
Patient Characteristics 
From a prospectively collected database of 564 resective epilepsy surgery cases between 
1991 and 2011, we identified 30 patients (Table 1) with resections only confined to the 
extratemporal mesial cortex. A total of 33 surgeries were performed because a second surgery 
was performed in 3 patients. The median age of seizure onset was 7 years (range, 10 months-19 
years). Most patients suffered from frequent seizures with an average seizure frequency of 50 
seizures per month (range, 1-300/month). The mean age at surgery was 21 years (range, 9-47 
years) and 15 patients (50 %) were female. The median interval between seizure onset and 
surgery was 13 years (range, 2-40 years). Psychomotor development was generally within the 
normal range (range, 68-130) with a mean global IQ of 97. Handedness (Edinburgh Handedness 
Inventory) showed 26 right-handed, 2 left-handed, and 2 ambidextrous patients. Significant 
antecedents were present in 4 patients: tuberous sclerosis (N = 1), chorioretinitis (N = 2), and 
congenital hemiparesis (N = 1). 
The site of surgery consisted of 19 left-sided and 11 right-sided surgeries. Resections 
involved 18 frontomesial (± anterior cingulate) (Figure 1), 2 central (paracentral lobule) (Figure 
2), 7 parietomesial (± posterior cingulate) (Figure 3), and 3 mesial occipital (Figure 4) resections.  
SEEG investigations were performed in 27 cases when presurgical, noninvasive 
evaluations were inconsistent or contradictory and could not properly delineate the epileptogenic 
zone. 
 
Seizure Semiology 
Although semiology varied among patients (see Table 2), the most common seizure type 
involved complex motor features: tonic seizures (N = 8), automotor seizures (N = 6), hypermotor 
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(N = 7), and versive seizures (N = 7) were common. Two patients suffered from incapacitating 
epilepsia partialis continua, asynchronously involving the controlateral arm or leg. All 7 patients 
suffering from hypermotor seizures had their EZ confined to the mesial frontal lobe and 3 of 
them (43%) did not express any aura. Therefore, certain seizure manifestations carried a higher 
localizing value. In this respect, an urge to move and ictal body turning were seen in 4 and 5 
cases, respectively, of frontomesial epilepsy. Automotor seizures were found in frontal (N = 2), 
parietal (N = 4), and occipital lobe cases (N = 1). Tonic seizures were mostly found in 
frontomesial cases (N = 7) and in 1 mesial parietal case. A sensation of vertigo was present in 3 
of the mesial parietal cases.  
All patients with occipital foci showed contralateral visual manifestations. Startle-induced 
seizures were found in frontal (N = 3), parietal (N = 1), and occipital (N= 1) epilepsy cases. 
Autonomic symptoms accompanying seizures were diverse and included tachycardia, facial 
flushing or paleness, hypersalivation, and mydriasis. 
The majority of cases experienced a well-defined aura (N = 23; 77 %; Table 2), and the 
type of aura varied according to the anatomical location of the presumed EZ. In frontomesial 
cases psychic (N = 5), autonomic (N = 5) auras, or a combination of both (N = 1) were most 
prevalent. A somatosensory aura was present in 3 frontomesial cases and a visual aura in 1. 
Mesial parietal epilepsies could be preceded by psychic (N = 2), somatosensory (N = 1), or 
visual (N = 2) experiences. Occipital auras were typically visual (N = 3). 
 
Surface EEG 
Although EEG showed bilateral abnormalities in a majority of cases (N = 20), interictal 
and ictal scalp EEG findings were generally informative for lateralization: 50% of patients (N = 
15) had interictal and ictal EEG abnormalities that were bilateral, but more pronounced on the 
affected side, while bilateral activity without a clear predominant side was present in only 10% 
of patients (N = 3). In 33% of patients (N = 10), ictal EEG changes were clearly lateralized to the 
affected side. Two patients showed paradoxical lateralization (false lateralization). In summary, 
EEG was quite valuable for lateralization. However, the localizing value of the surface EEG was 
much less because temporal and midline (eg, vertex spikes) abnormalities were often present 
(Figure 1A).  
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Imaging Protocol 
MRI revealed 12 cases with a single lesion (ranging from a slight signal change to clear 
dysplasia or sequellar lesions) and 2 patients with multiple lesions; in 3 patients, a possible lesion 
was found in retrospect (after reviewing all data); in 1 patient (patient 17), a lateral porencephalic 
cyst with a presumed mesial frontal focus was found. In 12 patients, MRI withheld no visible 
lesion at all (so-called MRI-negative cases). Two patients had additional MRI abnormalities with 
signs of congenital toxoplasmosis in 1 and agenesis of the corpus callosum in the other.  
Nuclear imaging was performed in 14 cases and mostly consisted of PET scans (13 out of 
14; ictal SPECT was performed in 1 patient). The functional deficit zone on PET imaging 
showed overlap with the EZ in 7 patients. Three patients showed clear temporal 
hypometabolism. One patient (epilepsia partialis continua) had hypermetabolism in the 
precentral area on PET scan (patient 20). 
There were 27 patients (90 %) who underwent chronic SEEG monitoring. The mean 
number of implanted electrodes per patient was 13 (range, 8-16). Implantation was performed 
under stereotactic conditions using a lateral orthogonal trajectory or with the help of a computer-
driven robotized arm for the oblique route. After delineating the epileptogenic zone based on 
clinical, imaging, and electrophysiological data, the appropriate cortical resection was planned. 
For the SEEG data, in particular, the proposed corticectomy scheme was sketched according to 
the superimposition of the electrode contacts (visualized on postoperative frontal and lateral skull 
radiography in relation to the anterior commissure–posterior commissure (AC–PC) plane; see 
illustration in Figures 3A and 4A) on the preoperative MRIs or, more recently, according to the 
postimplantation MRI scans.  
 
Treatment  
Surgical Approach 
 Surgical access could involve either a transcortical or an interhemispheric approach. 
When reviewing our interhemispheric surgeries before 2005 (14 cases) and from 2005 (16 
cases), subtle technical differences existed. In the interhemispheric approach before 2005, brain 
spatulas were used to retract the brain away from the midline. Since 2005, we prefer to rotate the 
head of the patient 10°-30° toward the side of the surgery, allowing gravity to retract the brain 
without the use of retractors. For anterior or central lesions, a supine interhemispheric approach 
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was chosen; a posterior interhemispheric access was possible either with increased flexion of the 
neck or with the use of a prone position, the latter being chosen in most cases. Part of the 
cingulate gyrus was resected in 19 cases (63%).  
 
Histopathology 
 Histopathological diagnosis and localization are reported in Table 1. Lesions included 
focal cortical dysplasia (FCD type I or II) (N = 12), dysembryoplastic neuroepithelial tumor 
(DNET) (N = 5), glial scars (N = 3), angiocentric neuroepithelial tumor (ANET) (N = 1), 
inflammation (N = 1), and a tuber (N= 1). Histopathology was nonspecific or cryptogenic in 6 
cases. In 1 patient, histopathology was not retrieved (not applicable). 
 
Outcome Data 
Surgical Morbidity 
Complications of surgery were related to placement of intracerebral electrodes and to the 
resective procedure. Adverse events after SEEG implantation included a clinically significant 
hemorrhage (patient 18) due to a postoperative subdural hematoma with no permanent morbidity 
and 1 patient with a frame screw infection, which resolved after antibiotic treatment. No other 
significant intracerebral electrode-related adverse events were observed. 
Neurological morbidity resulting from the resection included a transient neurological 
deficit or transient worsening of a pre-existing deficit in 7 patients: SMA syndrome in 4, 
transient neuropsychiatric problems in 2 (depression in 1, discrete dysexecutive symptoms in 1), 
and transient ataxia in 1. Permanent neurological morbidity included worsening of hemiparesis 
in 3 cases (expected in 2, residual paresis after SMA syndrome in 1), mild hemi-hypoesthesia in 
1 patient, and quadrantanopia in 2 cases. Nonneurological surgical complications included 1 
postoperative hematoma and 1 case of empyema. Although the sample size was too low for 
further analysis, no obvious differences in the number and severity of postoperative complication 
rates were found in the period before and after 2005. 
 
Seizure Outcome  
Seizure outcome is shown in Table 1. Sixty percent of patients (N = 18) reached Engel 
class IA (ILAE class I) outcome. After stratification according to MRI-negative vs MRI-positive 
 8 
cases, we found 12 cases to be MRI-negative with 5 patients (42 %) reaching Engel IA outcome. 
There were 13 out of 18 MRI-positive patients (72 %) that reached Engel IA class outcome. 
Three patients were operated on without prior SEEG recordings. Outcome in these 
patients was excellent (Engel class IA in 2 and Engel class IB in 1 patient). Average follow-up 
was 9.1 years (range, 1-20 years). All three patients who underwent a second surgery had Engel 
III outcome: 1 patient suffered from epilepsia partialis continua (EPC) and after a mesial 
resection, clonic seizures started in the arm. The second patient suffered from tuberous sclerosis 
with multiple tubers, and the third patient had an FCD in the occipital area, but did not want to 
have surgery resulting in hemianopia. He had an incomplete resection with an Engel III outcome, 
but with a significant reduction in the number and intensity of his seizures. 
 
DISCUSSION 
Key Results 
 This study provides insights in the clinical, electrophysiological, and surgical 
characteristics of mesial extratemporal lobe epilepsy surgery and describes specific diagnostic 
and therapeutic challenges. Surgery, although associated with a relatively high incidence of 
transient deficits (23%), carries an overall relatively low risk of permanent morbidity and results 
in good seizure outcome with 60% of patients reaching Engel IA outcome at long-term follow-
up. 
 
Clinical Aspects 
Clinical and electrophysiological data can be misleading and masquerading as different 
types of epilepsy. One important finding was the presence of an aura in a large proportion of 
cases (23 out of 30), even in frontomesial cases. As expected, given the wide range of anatomical 
structures involved during seizures, clinical semiology was found to be heterogeneous, with 
many patients showing complex motor manifestations. Some of these patients also had 
coexistent dialeptic seizures.11,29,30 However, certain seizure types or manifestations carry a 
higher localizing value than others (eg, automotor seizures may be associated with posterior 
cingulate involvement).31 In line with this, frontomesial seizures were associated with ictal body 
turning, which has been previously described as a valuable sign to distinguish mesial frontal 
from lateral and orbitofrontal seizures.32 Another feature of frontomesial epilepsy was an urge to 
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move. This strong irrepressible need to move has been evoked by electrical stimulation of the 
supplementary motor area.33 Asymmetric tonic seizures, associated with the activation of the 
SMA, were seen in almost 40% of mesial frontal epilepsies in our study. Versive seizures, 
ascribed to an activation of the frontal eye fields and therefore frequently present in frontal 
convexity epilepsies were seen in 10% of frontomesial cases. Hypermotor seizures (HMS) can 
arise from any part of the premotor and prefrontal cortex, including the orbitofrontal cortex, the 
frontal pole, the dorsolateral prefrontal cortex, the mesial frontal cortex, and the anterior 
cingulate gyrus. They can also arise from other territories, including the temporal lobe, the 
insulo-opercular cortex, and the parietal lobe regions. Their clinical presentation can differ 
between the different groups, and this can help to distinguish seizures that arise from the mesial 
premotor cortex from those that arise from the ventromesial frontal cortex.12 Hypermotor 
seizures were the predominant seizure type in 44% of patients in our series. 
Vertigo and self-motion perception were typically present in parietal seizures, a finding 
which has been linked to precuneus involvement.34 When the mesial occipital cortex was 
involved, as expected, brief visual auras were typically described in the contralateral visual 
quadrant. 
  
Intracranial Recordings 
 EEG correlates of mesial epilepsy were highly variable and although providing good 
lateralization, video-surface EEG monitoring often did not provide a good localization of the 
seizure onset zone. However, data obtained from video EEG was sufficient to elaborate a 
scenario for invasive SEEG that was successful in more than half of the patients. Indeed, because 
the EEG signal of mesial structures was not well picked up by surface electrodes, there was a 
need for invasive EEG recordings in most cases. Furthermore, although imaging techniques have 
improved over the past decade, we did not find a clear trend over time toward an important 
decline in the use of invasive recordings in this specific indication. Feasibility of both subdural 
interhemispheric grids and depth electrodes has been shown in the past, and although subdural 
grid electrode recordings have been used successfully in mesial recordings,35 depth electrodes 
have the advantage of avoiding open craniotomy and an interhemispheric approach with its 
associated risks of damaging eloquent cortex and bridging veins. The frequent use of SEEG in 
our study may evolve from the fact that our center is a reference center, and therefore more 
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complex cases are referred, resulting in more invasive approaches. This does certainly not imply 
that all mesial extratemporal epilepsies require electrode implantation. Indeed, 3 out of 30 
patients were operated on without the use of invasive EEG recordings and had an excellent 
outcome. These 3 patients were operated on during the last 5 years, indicating a possible trend to 
refrain from invasive studies if MRI, clinical semiology, and video EEG are concordant. In those 
specific cases, where a clearly defined MRI lesion is found and the working hypothesis, 
according to the electroclinical findings, is convincingly pointing toward this lesion, then one 
can go ahead with resective surgery without prior intracranial recordings. Presently, invasive 
EEG recordings, however, remain a cornerstone in exploring the EZ and providing definitive 
evidence when a mesial extratemporal focus is suspected. Additional investigations, such as 
magnetoencephalography (MEG), PET, and ictal SPECT, can certainly help target the 
implantation of electrodes and have been shown to be useful modalities in this respect,36 but 
often methodological and logistical requirements are needed and are especially difficult in those 
cases with fast ictal propagation, such as SMA seizures.37 The extent of resection is discussed 
with the team before surgery and is based on the presumed localization of the epileptogenic zone, 
which is defined at the end of the presurgical evaluation process.38 The localization and extent of 
the EZ is identified by combining imaging with ictal and interical SEEG findings. 
  
Surgical Aspects 
 Regarding the surgical technical aspects, we have modified our approach from our early 
cases to our recent surgeries in which we currently rotate the head of the patient toward the side 
of the lesion allowing gravity to let the brain fall with the mesial side up. With this technique, 
retraction with spatulas can be avoided, thereby reducing the chance of injury to important 
midline vessels and brain tissue. In our opinion, this small technical adaptation creates an 
optimal balance between a natural exposure and preserved midline orientation. Although the 
global number of complications in the early series and the more recent one did not show overt 
differences, we have to note that resections performed after 2005 included eloquent areas (central 
lesions) more often, resulting in a bias toward an increased but predicted complication rate.  
 
Outcome 
The overall cure rate (defined as Engel class IA) was 60% after a 9.1-year average 
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follow-up, which compares favorably with previous data on extratemporal epilepsy surgery, 
especially considering the fact that MRI-negative cases were included and were usually 
associated with a worse outcome.20,39 Indeed, in line with the literature,39,40 class IA outcome 
was more frequently obtained in MRI-positive cases compared to MRI-negative cases.  
Cases that could not be cured include those patients in whom the resection needed to 
encompass important functional brain areas (central region, primary visual cortex) or patients 
with multiple lesions. Two cases with paracentral epilepsy did not achieve seizure freedom and 1 
patient (patient 28) with an occipital lesion preferred not to suffer from hemianopia, and 
therefore we did not completely remove his FCD on purpose. There was a tendency toward less 
favorable results in mesial parietal resections with 3 out of 7 patients obtaining an Engel class III 
outcome. One of these patients suffered from MR-negative epilepsy, and although the precuneus 
and the posterior cingulate cortex were resected, the temporal lobe was presumably also involved 
in the epileptogenic zone in this case. The second patient suffered from tuberous sclerosis with 
multiple tubers and the third patient underwent a limited resection of an MRI-positive DNET. 
We have to note, however, that 4 out of 7 patients did have a good to excellent long-term 
outcome, which is comparable to the recent literature.9 
 Although diagnostically and therapeutically challenging, the results of surgery in mesial 
brain areas are generally good in accordance with recent findings on epilepsy surgery for (peri-) 
cingulate lesions.41 Tailoring the resection with the use of SEEG was often performed in both 
lesional and nonlesional cases and finally led to a favorable outcome in 60% of cases. 
 
Limitations  
 One explanation for this good outcome could result from a histopathology bias including 
many cases of Taylor-type cortical dysplasia (FCD type II), which are known to be associated 
with a good clinical outcome.42 Another factor may arise from a patient selection bias because 
we only included pure mesial, and therefore maybe more limited resections. One of the major 
limitations of this study involves the relatively small group size because all resections extending 
to the convexity or to the temporal cortical areas were excluded. 
Our results support the view that after extensive and invasive investigations, a good 
surgical outcome can be obtained in this particular subgroup of mesial extratemporal lobe 
epilepsies. 
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CONCLUSION 
Our data complement earlier studies providing evidence that a good surgical result can be 
obtained in those patients in whom the epileptogenic zone is clearly defined. Because the ictal 
onset zone can be both clinically and electrographically silent, extensive intracranial monitoring 
with depth electrodes, in the context of SEEG methodology, still appears to be of paramount 
importance in treating intractable mesial extratemporal epilepsy cases. 
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FIGURE LEGEND 
 
FIGURE 1. Frontomesial epilepsy (patient 14). A, ictal surface electroencephalogram (EEG) 
(left panel) illustrating a presumed left lateralized seizure onset. Ictal SEEG (right panel) 
localized the onset zone in the mesial frontal cortex. B, preoperative (left panel) and 
postoperative (right panel) coronal magnetic resonance imaging (MRI) illustrating a lesion in 
the frontomesial area. A mesial frontal resection was performed (histopathology: angiocentric 
neuroepithelial tumor [ANET]) with excellent outcome (Engel IA). 
 
FIGURE 2. Paracentral epilepsy (patient 19). Due to incapacitating epilepsia partialis continua 
(EPC) of the right foot, resection at the level of the paracentral lobule was performed. Although 
seizure activity stopped in the foot, clonic seizures started in the right arm after surgery (Engel 
III). Histopathology revealed focal cortical dysplasia (FCD) type IIa. 
 
FIGURE 3. Parietomesial epilepsy (patient 25). Seizures consisted of an epigastric rising 
sensation and a feeling of fear followed by oroalimentary automatisms, dystonic posturing of the 
right hand, and head deviation to the right. Electroencephalography (EEG) showed clear ictal 
and interictal left-sided temporal anomalies. Preoperative magnetic resonance imaging (MRI) 
showed no abnormalities (Figure 3A, left panel). Although the initial working hypothesis 
suspected temporal (plus) epilepsy, SEEG (Figure 3B) revealed a left internal parietal 
epileptogenic zone. Resection of the mesial parietal cortex (Figure 3A, right panel) resulted in a 
good clinical outcome, but failed to cure the patient (Engel II). 
 
FIGURE 4. Occipitomesial epilepsy (patient 30). A, magnetic resonance image (MRI) illustrates 
a very restricted mesial occipital resection. Seizures were accompanied by contralateral visual 
hallucinations and resection of the epileptogenic zone (EZ) resulted in a favorable outcome 
(Engel IA). B, stereo-electroencephalography (SEEG) scheme. 
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 TABLE 1. Overview of Patient Characteristics, Surgical Resection, MRI Findings, 
Pathology Data, and Outcome 
Patient Sex Age Resection MRI 
lesion 
Pathology Engel 
1 F 38 Frontal Yes Cavernoma IA 
2 F 23 Frontal No Cryptogenic IA 
3 M 34 Frontal No FCD type IIb IA 
4 F 24 Frontal No FCD type I IV 
5 M 24 Frontal No FCD type II IA 
6 M 26 Frontal No Cryptogenic IV 
7 M 16 Frontal No Cryptogenic III 
8 M 21 Frontal Multiple Nonspecific IA 
9 F 10 Frontal No FCD IA 
10 M 13 Frontal Yes DNET IA 
11 M 9 Frontal No FCD type IIb IA 
12 M 47 Frontal Yes FCD type IIb IA 
13 M 40 Frontal Yes FCD type IIb IA 
14 F 22 Frontal Yes ANET IA 
15 F 12 Frontal Yes FCD type IIa IA 
16* F 17 Frontal Yes DNET IB 
17 F 28 Frontal Cyst Glial scar IVA 
18 F 14 Frontal Yes Nonspecific IA 
19 F 10 Central No FCD type IIa III 
20 M 21 Central Multiple Inflammation II 
21 F 30 Parietal Yes DNET III 
22 F 31 Parietal No N/A III 
23 F 21 Parietal Yes Tuber III 
24 M 9 Parietal Yes FCD type IIb IA 
25 F 25 Parietal No Nonspecific II 
26 M 11 Parietal Yes Glial scar IA 
27* M 17 Parietal Yes DNET IA 
28 M 19 Occipital No DNET + FCD III 
29* F 14 Occipital Yes FCD type IIb IA 
30 M 17 Occipital Yes FCD type Ia IA 
*Operated on without stereo-electroencephalography (SEEG). 
ANET, angiocentric neuroepithelial tumor; DNET, dysembryoblastic neuroepithelial tumor; F, 
female; FCD, focal cortical dysplasia; M, male; MRI, magnetic resoance imaging; N/A, not 
available. 
 
Table 1
  
TABLE 2. Seizure Semiology and EEG Findings 
 
BATS, bilateral asymetric tonic seizure; EEG, electroencephalogram; EPC, epilepsia partialis continua; L, left; 
R, right; T-C, tonic-clonic. 
 
Patient Location Aura Seizure type Interictal EEG Ictal EEG 
1 Frontal Psychic + autonomic Automotor   R frontotemporal 
2 Frontal Psychic Tonic   R precentral 
3 Frontal Psychic Hypermotor   L frontotemporal 
4 Frontal Autonomic Versive, BATS      
5 Frontal Autonomic  Versive   L frontocentral 
6 Frontal Autonomic + nonspecific Tonic   R precentral 
7 Frontal Autonomic Hypermotor L frontotemporal Vertex, L frontal 
8 Frontal Somatosensory BATS  L frontopolar L central 
9 Frontal 
 
Hypermotor   L frontal 
10 Frontal Abdominal + psychic Hypermotor L frontotemporal L frontotemporal 
11 Frontal 
 
Hypermotor L frontal L frontopolar 
12 Frontal 
 
Hypermotor   L frontopolar 
13 Frontal Somatosensory  Automotor R frontotemporal Vertex 
14 Frontal Psychic Hypermotor Bifrontal L frontotemporal 
15 Frontal Somatosensory BATS  Bifrontal L precentral 
16 Frontal Dizziness Hypermotor L precentral   
17 Frontal Visual Tonic   L frontocentral 
18 Frontal Psychic Tonic  Vertex   
19 Central 
 
Clonic (EPC) Vertex Vertex 
20 Central 
 
Clonic (EPC)    L frontocentral 
21 Parietal 
 
Automotor R temporal R temporal 
22 Parietal Visual + auditory Automotor   R frontotemporal 
23 Parietal Somatosensory Tonic   L precentral 
24 Parietal Psychic Versive     
25 Parietal Psychic Automotor L temporal L posterior 
26 Parietal Visual Versive L occipitotemporal L occipitotemporal 
27 Parietal 
 
Automotor R posterior R posterior 
28 Occipital Visual Versive R frontal   
29 Occipital Visual Versive  R occipitotemporal R occipitotemporal 
30 Occipital Visual Automotor L parietotemporal Vertex 
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